Inhibition of MNK pathways enhances cancer cell response to chemotherapy with temozolomide and targeted radionuclide therapy.
Current standard-of-care treatment for malignant cancers includes radiotherapy and adjuvant chemotherapy. Here, we report increased MAP kinase-interacting kinase (MNK)-regulated phosphorylation of translation initiation factor 4E (eIF4E) in glioma cells upon temozolomide (TMZ) treatment and in medullary thyroid carcinoma (MTC) cells in response to targeted radionuclide therapy. Depletion of MNK activity by using two MNK inhibitors, CGP57380 or cercosporamide, as well as by MNK1-specific knockdown sensitized glioblastoma (GBM) cells and GBM-derived spheres to TMZ. Furthermore, CGP57380 treatment enhanced response of MTC cells to (177)Lu-labeled gastrin analogue. In order to understand how MNK signaling pathways support glioma survival we analyzed putative MNK substrates by quantitative phosphoproteomics in normal condition and in the presence of TMZ. We identified MNK inhibitor-sensitive phosphorylation sites on eIF4G1, mutations of which either influenced eIF4E phosphorylation or glioma cell response to TMZ, pointing to altered regulation of translation initiation as a resistance mechanism. Pharmacological inhibition of overexpressed MNK1 by CGP57380 reduced eIF4E phosphorylation and induced association of inactive MNK1 with eIF4G1. Taken together, our data show an activation of MNK-mediated survival mechanisms in response to either glioma chemotherapy or MTC targeted radiation and suggest that inhibition of MNK activity represents an attractive sensitizing strategy for cancer treatments.